INTRODUCTION
T he values of m etabolism in anim als m ay vary w ithin w ide lim its. The low er lim it -th e basal m etabolism ra te (BMR) is regarded by m any as an indicator of an overall ra te of energy expenditure, activity, even fitness, or as coefficient of reproduction (McNab, 1980) . The upper lim it is m uch less know n though it m ay have a high survival value e.g. at v ery low am bients w hen h eat losses are high or during a forced escape. T he m axim um m etabolism m easured in th is study is represented by a m axim um oxygen consum ption utilized for generation of h eat in th erm o genesis (Wang, 1978; Abbots & W ang, 1980) in contrast to the m axim um oxygen consum ption attain ed during a physical effort (Taylor, 1982; T aylor et al., 1981) .
The m axim um oxygen consum ption m easured in several species of m am m als exceeded th e ir corresponding BM R's by six to ten tim es (Pasquis et al., 1970; Rosenm an et al., 1975; W ickler, 1980 ; Dawson 6 Dawson, 1982) . The rodents can increase th e ir rate s of m etabolism w ithin n a rro w e r lim its th an larg er m am m als. It is brought about by th eir relativ ely high resting m etabolism ra te or by an ab ility to incur oxygen debt. A cclim atization is know n to serve as an im portant factor in w idening th e ran g e of am bients w ithin w hich anim als can accelerate th e ir m etabolism . The rodents th a t w ere acclim atized to low tem p e ra tu re s acquire both h ig h er tolerance and resistance to cold. Such rodents m ay also a tta in hig h er values of th e m axim um m etabolism (Pasquis et al., 1970) . Not too m uch is so far know n about a m axim um m etabolism in the laboratory m ice (Pasquis et al., 1970; H art, 1971 ; R osenm an & M orrison, 1974; P rothero, 1979).
The m axim um m etabolism m ay be elicited by forcing anim als to m ake utm ost physical efforts or by bringing am bient tem p e ra tu re s to as low as -60°C. M ore recent m ethod of forcing anim als into th e m axim um therm ogenesis uses a helium -oxygen m ix tu re for b reathing instead of norm al air. Such m ix tu re has m uch higher h eat conductivity th an nitrogen-oxygen m ix tu re and subsequently speeds up h eat losses. U nder such conditions it is possible to obtain th e m axim um ra te of therm oge nesis w ithout resorting to very low tem p eratu res. Rectal temperatures were taken w ith electronic probe accurate to the nearest 1°C within no more than 20-40 s after removing the animal from the chamber.
The rectal tem peratures w ere not primarily taken in series of experim ents carried out at 5 and 10°C. To bridge that gap in data tha sam e animals were exposed to the same temperatures in sim ulated experim ental conditions two w eeks later. Mean w hile their body w eights changed a little as shown in Table 1 . 
Basal Metabolism Rate and Thermoregulation Curve
At 25, 28 and 32°C differences in oxygen consum ption values w ere negligible, although it can be noted th a t a th erm o n eu tra l zone lies alm ost exactly aro u n d 28°C (3.4 ccm Os/g X h r) w ith two slightly higher values for 25 and 32°C (Fig. 1) . Hence the value of m etabolism obtained a t 28°C w as assum ed as basal (BMR).
At low er am bients th e m etabolism m easures in air increased rapidly ( Table 1, Fig. 1 ). In 10 and 5°C the values obtained w ere identical at 7.9 ccm 0 2/g X h r. At 0°C m etabolism value sta rte d to fall and reached its m inim um level at -10°C (below 5.1 ccm 0 2/g X h r). These values w ere obtained for group of anim als w ith body w eights th a t w ere slightly higher and m ore variable th a n in oth er groups.
The highest value of m etabolism m easured in H e -0 2 atm osphere was noted at 20°C (8.3 ccm 0 2/g X h r) and was slightly low er at 0°C. This phenom enon was related to changes in body tem p e ra tu re s th a t are described la te r in th e paper. Tt w as also possible to follow tim ing of spells of high m etabolism in anim als exposed to low am bients. The resp iro m eter used in th e ex p erim ent allowed m onitoring th e oxygen con-, sum ption in 5-m inute intervals. In 0°C th e highest value (7.00 ccm O g/gX hr) was noted a fte r 15 m inutes which alm ost constant ra te in follow ing periods (Fig. 2) . At -10°C the highest m etabolism ra te was a tta in e d in first 5 m inutes (6.6 ccm 0 2/g X h r) falling a fte r next 5 m in utes to 5.5 ccm 0 2/g X h r w ith th a t decreasing tendency m aintained till th e end of m easurem ent (Fig. 2) .
Fig. 2. Metabolism rates in laboratory mice: at 0°C irx air (A), at -10°C in air (B), at 0°C in He-Oj atmosphere (C).
In experim ents at 0°C w here the H e -0 2 replaced the air the m etab olism value reached 7.3 ccm 0 2/g X h r in first 5-m inute period to rise to m axim um value of 7.9 ccm 0 2/g X h r in th e n ex t period and late r drop rapidly. At 20°C no such p a tte rn of changes was observed.
Body Temperature
W ithin the th erm o n eu tra l zone of am bients the rectal tem p e ra tu re w as alm ost constant (Table 1, Fig. 3 ). W hen facing low er tem p eratu res L",_________________________________ ___ __________ th e m ice could still m aintain hom eotherm y. At 10°C th e rectal tem p er a tu re w as 35.7°C i.e. still close to values obtained at h ig h er am bient tem p e ra tu re s. At 5°C the body te m p e ra tu re dropped to 32.1 °C and at 0°C to 31.7°C to obtain its low est value of 20.4°C at -10°C of am bient tem p e ra tu re s. In experim ents th a t involved b reathing in H e -0 2 a t 0°C th e rec tal body tem p e ra tu re w as again low (22.8°C). At 20°C th e mice m ain tain ed constant body tem p e ra tu re of 35.0°C. All th e m ice exposed to -10°C and those subjected to breath in g H e -0 2 survived th e experi m ents.
DISCUSSION
The m inim um m etabolism in Mus musculus has been determ ined in several studies ( Table 2 ). The ratio betw een m axim um and m inim um (determ ined in sh o rt periods of tim e) w as 3. In th is study the m axim um m etabolism w as induced by th e lowered or by breath in g H e -0 2 m ix tu re instead of norm al air. T he m axim um m etabolism w as found by Rosenm an & M orrison (1974) to occur at various tem p e ra tu re s in various species of rodents. For M. musculus of average body w eight of 29.5 g th e m axim um m etabolism in H e -0 2 atm osphere (11.1 ccm 0 2/g X h r) w as found to occur at 7°C. In this stu d y th e m axim um value of m etabolism in H e -0 2 atm osphere was 7.3 ccm 0 2/g X h r a t 0°C and 8.3 ccm 0 2/g X h r a t 20°C (Table 1, Fig. 1 ). R osenm an & M orrison (1974) extrap o lated th e therm oregulation curve from th e ir ex p erim en tal resu lts and determ ined th a t the m axim um m e tabolism should occur in M . musculus at around -14°C. The p rese n t stu dy rev ealed th a t the breath in g H e -0 2 atm osphere at 0°C bro u g h t about a significant decrease in body te m p e ra tu re (Fig. 3) sim ilar to th a t tak ing place in norm al air at -10°C. Thus it m ay be assum ed th a t the m easurem ent in H e -0 2 at 0°C corresponds roughly w ith a m easure m en t in a ir at around -9°C (Fig. 3) .
T he body tem p e ra tu re m easurem ents indicate th a t the m ice used in this exp erim en t en tered a hyp o th erm v as early as at 10°C. It deepened w ith decrease a t am bient tem p eratu res. Sim ilar, tran sitio n al range of te m p e ra tu re w as found by M okrievich (1966) . H ence th e re is some ground for assum ing th a t th e m axim um m etabolism range should fall w ithin th is ran g e of am bients. Górecki P asquis et al. (1970) studied acclim atization as a factor th a t m ay enhance th e ab ility to accelerate the heat production. A fter having been acclim atized to cold at 6°C the mice could a tta in the m axim um m etab olism at -10°C w hile those acclim atized at 30°C did it at -3°C.
The m axim um m etabolism ra te can u su ally be m aintained only for a v e ry lim ited period of tim e. W hen h eat losses exceed th e volum e of its production, ensuing energy deficit m ust lead, sooner or later, to h ypotherm y. D uring the m easurem ents tak en in H e -0 2 atm osphere at low te m p e ra tu re s th e ab ility to keep a high level of m etabolism varied. At th e low est te m p e ra tu re (-10°C) the anim als w ere able to keep th a t level for no m ore th an 5 m inutes a fte r w hich a decrease in m etabolism followed, accelerated w ith tim e.
S im ilar changes although w ith varied in te n sity w ere observed in other m easurem ents in H e -0 2 atm osphere. T hat confirm ed observations m ade by Rosenm an & M orrison (1974) . At 1°C in H e -0 2 atm osphere th e m ax im um h eat production was m aintained only by 5 m inutes follow ed by its drop and hypotherm y.
It is th en reasonable to assum e th a t a long (continuing even for m a ny generations) acclim atization to stan d ard tem p e ra tu re (20°C) m ain ta in ed a t anim al facilities has m odified the physiological response of w hite m ice to th erm al stim uli. The resu lts obtained in this study m ay be thus qu ite specific and, accordingly m ight not re la te to the physiology of ■?ther rodents of sim ilar size, p a rticu la rly w ild ones.
